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Abstract. Virtual professional communities require a strong co-
evolution of their social and information systems. To ensure
that the evolutionary process of their socio-technical systems
is viable, a legitimate user-driven speciﬁcation process is re-
quired. Such a process helps to ensure the meaningfulness and
acceptability of speciﬁcation changes. A speciﬁcation method
supporting this process should be grounded in the neo-humanist
paradigm so that subjectivist and conﬂict aspects receive proper
attention. Two related subﬁelds of information science that have
roots in this paradigm are the Language/Action Perspective
(LAP) and organisational semiotics (OS). The RENISYS method
for speciﬁcation of the socio-technical systems of virtual profes-
sional communities is presented. It combines aspects from both
LAP and OS, by building on work done in the DEMO (LAP) and
MEASUR (OS) methodologies. It thus provides an operational-
izationofneo-humanistidealsthatcanhelptoextendtheoretical
and empirical research.
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1. Introduction
Collaborative work is increasingly being done in a dis-
tributed fashion. People work together across some-
times great distances using readily available informa-
tion technology like the Internet. However, in this
collaboration participants do not act simply as indi-
viduals. Collaborators are dependent on one another as
members of professional communities, in which they
share goals, interests, and norms, among other things
(Talbott, 1995).
We deﬁne the virtual professional communities in
which this joint work takes place as communities
of professionals whose collaboration on activities re-




organised in the form of more or less structured work-
ﬂows. A workﬂow can be deﬁned as a recurring unit
of work of which the coordination, control and execu-
tioncanbepartiallyorcompletelyautomated(deMoor
andJeusfeld,2001).Manyofthecurrentworkﬂowsys-
tems have an origin in logistics, which means that they
create structures to implement and enforce frequently
recurring processes. Ad hoc applications, on the other
hand, focus more on supporting creative knowledge
activities. Their main aim is to provide only partial
control to ensure that tasks, responsibilities, etc. are
delivered (Khoshaﬁan and Buckiewicz, 1995). Such
deliverables and control structures that act as bound-
ary structures allow for more circumscribed process
spaces, instead of rigid procedures (Fitzpatrick and
Welsh, 1995). These spaces give workers certain de-
grees of freedom to situate their work according to
their own needs and preferences. At the same time,
they provide collaborators with some minimum level
ofguidancefortheirinter-dependentwork.Typicalex-
amples of such hybrid workﬂow systems can be found
inresearchnetworkspublishingscientiﬁcpublications,
in which the rules for document production are very
formal in terms of deliverables, sequences of activi-
ties, and responsibilities. On the other hand, the micro-
structures and processes making up these workﬂows
can be implemented in very different ways.
Adhocworkﬂowsbeingrelativelyunderdeﬁnedhas
consequences for the design of the technical informa-
tion systems supporting community members in their
productiveactivitiesandinteractions.Sincethiskindof
work is so situated, requiring much additional human
257258 de Moor
interpretation, traditional systems development meth-
ods grounded in the ‘information ﬂow’ paradigm of
symbol-manipulatingfunctionsarenolongersufﬁcient
(Stamper, 2000). Of course, we still need methods that
describe in a precise way the social system, the sup-
porting information system, and their linkages. Such
analysis results in clear speciﬁcations of the conﬁgura-
tions of the information tools that make up the techni-
cal implementation of the information system. At the
same time, however, the methods should do justice to
thesubtlerequirementsandcomplexorganisationalbe-
haviour of communities. Much of this complexity is
causedbytheimportantrolethattacitknowledgeplays
in communities. This is the non-articulated knowledge
that is embedded in the actions, experience and val-
uesofcommunitymembers(Nonaka,Reinmoeller,and
Senoo,1998).Inthedevelopmentofthesespeciﬁcation
methods, we must therefore ask ourselves the impor-
tant research question not only what kind of change
the methods are to support, but especially who is to be
involved in what way in these speciﬁcation processes.
This article is organised as follows. In Section 2,
we explain how the socio-technical system formed by
professional community and its information system is
pronetocontinuouschange,andthataprocessoflegit-
imate user-driven speciﬁcation is necessary to support
itsevolution.Section3claimsthatmethodssupporting
such a speciﬁcation process should be grounded in the
neo-humanist paradigm. Both LAP and OS are based
on this paradigm, and have contributed to the devel-
opment of the RENISYS method for legitimate user-
driven speciﬁcation of community information sys-
tems. In Section 4, we present a communications view
on the speciﬁcation process, showing how DEMO and
itsTransactionProcessModelareadaptedinRENISYS
to model conversations for speciﬁcation. Section 5
looks at how these conversations can be situated by
a context of norms. To this purpose, the MEASUR
method, an organisational semiotics representative, is
analyzed. In Section 6, we illustrate the functionality
of RENISYS by describing a use scenario, after which
we end the article with some conclusions.
2. Changing the Socio-Technical System
From the previous, it follows that the development of
information systems for virtual professional commu-
nities requires a continuous change process in which
community members need to be actively involved. We
now aim to establish more precisely the role of change
in virtual professional communities. Change is con-





communities. There are many change drivers in these
complex socio-technical systems, including social, po-
litical, organisational and technical forces (Peterson,
Smits, and Spanjers, 2000). Combined with the situ-
atedness of work, these drivers result in a continuous
pressure for adaptation of community information sys-
tems. Thus, waterfall-based approaches that result in
complete and stable versions of large information sys-
tems are not very useful anymore (Brooks, 1995). In-
stead, methods that allow for the ongoing redeﬁnition
of speciﬁc parts of the community information system
are needed.
2.2. Co-evolution of the social
and technical systems




domain comprises the functionality that is provided
by the various tools available to a community. After
a lifetime of study, Engelbart sees these “human” and
“tool” systems as together comprising an “augmenta-
tion system”, which allows organisations to continu-
ouslyimprovetheircapabilities,providedthattheirco-
evolution process is well managed (Engelbart, 1992).
Different tools enable different information and com-
municationprocesses:awordprocessorallowsanindi-
vidual to compose a document, a mailer enables some-
body to send or receive an e-mail, and a mailing list
permits a mail to be distributed from one sender to
multiple receivers. In the design of the socio-technical




and web browsers (IS domain) in community A, while
community B prefers to use mailers and a mailing list
toorganiseitsownversionofthereviewprocess.Inthis
way, complex dependencies can develop between re-
quirements and tools. Whenever a change is proposed







Fig. 1. Co-evolution of the social and information system.
method should therefore always allow for these de-
pendencies to be traced, thus helping to ensure a true
co-evolution of the two domains (Fig. 1). Some state-
of-the-art workﬂow modelling methods, such as the
ARIS toolset, exist that allow for such enterprise mod-
elling, paying much attention to business components,
technologicaltoolsandtheirinterrelationships(Scheer,
1998).
Still, just knowing the dependencies between the
two components of the socio-technical system is not
enough. Over time, information technologies become
an integral part of the meaning of the group as a
dynamic social system (Hollingshead and McGrath,
1995). In methods like ARIS, the semantics of the
changes are often speciﬁed in great detail. Neverthe-
less,itisoftenunclearwhoisauthorisedtomakewhich
speciﬁcation changes, even though this may have quite
detrimentaleffectsontheevolutionandperformanceof
thesystem.Changesmadeunderthecontrolofanexter-
nal design team are often opaque to the users, and may
notreﬂecttheinterestsofthecommunityasawhole(de
Moor and Jeusfeld, 2001). Thus, methods that concen-
trate strongly on the detailed representation of domain
and process knowledge are no longer adequate. In a
world in which socio-technical systems are character-
ized by large amounts of tacit knowledge, continuous
change, and intricate community interactions the fo-
cus should shift from representing to interpreting this
complex and often seemingly chaotic socio-technical
reality.
The exploration of changes to such integrated and
dynamic socio-technical systems therefore requires a
subtle speciﬁcation process, in which the meaningful-
ness and acceptability of changes are carefully ex-
plored. Thus, rephrasing the research question we
askedourselvesintheintroduction:howcanweensure
that a community can only make changes to its socio-
technical system that are acceptable within its ﬁeld of
social norms? To this purpose, speciﬁcation methods
should help in determining who should be involved in
the continuous change process of the socio-technical
system, preventing the production of speciﬁcation
changes that are artiﬁcial, obsolete, and alien to the
community to which they apply.
2.3. Legitimate user-driven speciﬁcation
Many speciﬁcation methods (including traditional
waterfall-based methods like ISAC, almost all work-
ﬂowmodellingmethods,andevenuser-centeredmeth-
ods like ETHICS) assume that external analysts and
designers, rather than the users, play the main initiat-
ing, coordinating or integrating roles in the speciﬁca-
tion process. From the previous, however, it becomes
clear that for the kind of community information sys-
tems we are interested in, users, rather than just being
consulted in the design process, should be true part-
ners (Koh and Heng, 1996). Users ﬁrst of all have
the tacit knowledge that is often unavailable to out-
side observers. Second, they are the ones who face the
breakdowns in work that lead to new insights about
their true requirements or better designs of the tool
conﬁgurations that are to enable these requirements
(Winograd and Flores, 1986). Thus, the speciﬁcation
method should allow for user-driven development of
the socio-technical system. However, these individ-
ual users are part of a community. This implies that
changes to the socio-technical system proposed by one
user, may affect the work of many other community
members. Any proposed change must therefore be le-
gitimate as well (de Moor and Jeusfeld, 2001). This
entails ﬁrst that a speciﬁcation change must be mean-
ingful in that its semantics are well-understood within
the community. Second, changes need to be accept-
able to the community. This means that the users to
which the change is relevant, must agree, before it is
implemented (Fig. 2).
3. Neo-Humanist Speciﬁcation Methods
To construct new information systems development
methodologies that support the legitimate user-driven
speciﬁcation process, we need to replace, or at least
complement, the traditional waterfall and informa-
tion ﬂow paradigms. Neo-humanism provides us with
this new worldview (Hirschheim, Klein, and Lyytinen,260 de Moor
Fig. 2. The legitimate user-driven speciﬁcation process.
1995). This paradigm is characterized by subjectivism
and conﬂict. The subjectivist perspective holds that
knowledge is socially constructed in a process of hu-
man interaction. The conﬂict view assumes there is
a natural tendency towards change and conﬂict. This
paradigmisespeciallysuitedtomodelinformationsys-
temsdevelopmentinvirtualprofessionalcommunities,
because in those communities stakeholders with many
conﬂicting interests need to work together and con-
struct joint models of their work processes and sup-
porting information technologies.
Thecoreideaofneo-humanismisitsfocusoneman-
cipation, which is the process in which pseudo-natural
constraints on the realization of human needs and
potentials are removed by conscious attempts of hu-
man reason (Hirschheim, Klein, and Lyytinen, 1995).
Pseudo-natural constraints are those that seem natu-
ral, but in fact are caused by communication distor-
tions. Some of the most common reasons for such dis-
tortions to occur are authority and illegitimate power;
peer opinion pressure; time, space, and resource limi-
tations; social differentiation between actors; and bias
andlimitationsoflanguageuse(HirschheimandKlein,
1994). All of these distortions can seriously jeopardize
the success of a virtual professional community, and it
is therefore essential that they are being dealt with.
In neo-humanist system development approaches,
the removal of such communication distortions is to
be achieved by enabling what is termed rational dis-
course. In such discourse, claims made throughout the
system development process are critically evaluated
(Hirschheim and Klein, 1994). A process of rational
discourse is thus essential if (sustained) collaboration
and speciﬁcation in virtual professional communities
is to be achieved.
Although the ideas underlying neo-humanist devel-
opmentapproachesaresound,theyarenotwithoutlim-
itations.Onemajordrawbackisthattherearecurrently




course, and how participants can be motivated to take
part in such debate (Hirschheim, Klein, and Lyytinen,
1995).
3.1. LAP and OS
Two streams of research grounded in the neo-humanist
paradigm are the Language/Action Perspective (LAP)
and organisational semiotics (OS). Both ﬁelds stress
the organisational instead of the IT aspects of infor-
mation systems. Furthermore, language plays a crucial
roleintheexecutionandcoordinationoforganisational
work. LAP considers language not only as a means to
exchange information, but also as a way to perform
actions. It therefore studies information systems from
the perspective of the conversations that are being con-
ducted to get things done. OS is the study of organisa-
tional signs and signifying systems, analyzing a wide
range of semiotic aspects of organisation and technol-
ogy.Althoughtheyhavedifferentwaysoflookingatthe
same organisational information systems, both ﬁelds
can and should be linked. LAP provides a focused an-
alytical perspective through its conversational model,
while OS integrates ideas from many different ﬁelds
through its sign constructs and levels. For example, in
order to produce correct illocutions in LAP models,
the knowledge about relevant roles, relationships, re-
sources, and histories that is provided by OS-theories
such as the semiotic ladder (which distinguishes be-
tween semiotic levels ranging from the physical to the
social layer) is indispensable (Stamper, 2001).
Not many attempts have yet been made to sys-
tematically combine the strengths of LAP and OS-




course norms (van Reijswoud, 1996). One domain still
uncovered is that of methods for the legitimate user-
driven speciﬁcation of community information sys-
tems. The purpose of the RENISYS (REsearch Net-
work Information SYstem Speciﬁcation) project was
to develop such a method (de Moor, 1999; de Moor
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3.2. The RENISYS method: Situating
conversations for speciﬁcation
The RENISYS method allows individual users who
have become aware of a problem with either the way
their work is organised, or with the support provided
by the enabling information technologies, to formulate
their problems in terms of problematic knowledge def-
initions. A knowledge deﬁnition describes part of the
structure or behaviour of the socio-technical system,
for example a workﬂow, an information tool used, or
a norm regulating the behaviour of community mem-
bers. Four types of knowledge deﬁnitions are distin-
guished in RENISYS: type deﬁnitions (“a mailing list
isaninformationtoolthat...”),statedeﬁnitions(“John
is the editor of the ISF journal”), action norms (“An
editor is permitted to execute the reviewer assignment
process”),andcompositionnorms(“Aneditormayini-
tiatethemodiﬁcationofeditorialprocessdeﬁnitions”).
More will be said about the roles of these deﬁnitions
in the speciﬁcation process in Section 5.
Once a breakdown has been formulated by the
userexperiencingit,RENISYSdetermineswhichother
users are to be involved in the resolution of these def-
initions. To this purpose, the composition norms that
regulate the acceptable speciﬁcation behaviour of ac-
tors (or stakeholders) in the community play an impor-
tant role. An example of such a norm would be that
the editorial board is permitted to create new editorial
workﬂows. The method calculates the resultant deon-
tic effect of the set of composition norms that apply
to the combination of a particular user and the speci-
ﬁcation process required to change the deﬁnition (e.g.
for John/execution of workﬂow type modiﬁcation). In
this way, it knows which users to involve in the con-
versation forspeciﬁcation(i.e.theworkﬂow deﬁnition
discussion) in which the problematic knowledge deﬁ-
nition can be legitimately changed. Additionally, or al-
ternatively,adiscourseprocessmaybestartedinwhich
users can critically examine background assumptions
that determine the meaning of the various knowledge
deﬁnitions making up the system speciﬁcations.
The functionality of the speciﬁcation method and
prototypetoolwerealreadyextensivelydiscussedinde
Moor (1999) and de Moor and Jeusfeld (2001). In this
paper, we investigate the way the method is grounded
in both LAP and OS theory. In this way, we intend to
strengthenthecaseformoreresearchthat(re)combines
and applies these theoretical concepts to the develop-
ment of new humanistic information systems method-
ologies. This in turn may help to show the usefulness
and power of neo-humanist work to the mainstream of
IS research, contributing to a much needed dialogue
with the more established branches of information
science.
4. A Communications View
on the Speciﬁcation Process
In this section, we brieﬂy outline the LAP origins of
RENISYS. Section 4.1 describes how the speciﬁca-
tion process can be regarded as a conversation be-
tween community members. Section 4.2 outlines Van
Reijswoud’s Transaction Process Model. Section 4.3
explains how we adapted that model to structure our
conversations for speciﬁcation.
4.1. Conversations for speciﬁcation
In LAP, activities are generally analyzed using work
based on Searle’s speech act theory (Searle, 1969).
However, the use of individual speech acts is insuf-
ﬁcient to coordinate meaningful work-related commu-
nication. To do so, larger units of communicative in-
teraction are needed, which are called conversations.
In this paper, we adopt a somewhat restricted view on
conversations, seeing them as a series of interrelated
communicative acts aimed at deﬁning and reaching a
goal (Dietz, 1994). Taking into account the purpose of
this paper, we deﬁne a conversation as a self-contained
unit of communication to accomplish certain speciﬁ-
cation objectives, like the speciﬁcation of a new work-
ﬂow type. Evidence for the effectiveness of predeﬁned
conversation models is ambiguous (Suchman, 1994;
Auram¨ aki and Lyytinen, 1996). We therefore require
a conversation to be only partially structured in the
sense that main speciﬁcation process entities are pre-
determined, although the format of the utterance acts
in which these entities are deﬁned is relatively free.
There are many types of work-related conversations,
one of which is the conversation for action, in which
the goal is to coordinate explicit cooperative action
(Winograd,1987).Thiskindofconversationisthebasis
for the well-known Coordinator and ActionWorkﬂow
modelling methods (Medina-Mora et al., 1993).
Many different types of conversations, but espe-
cially the conversation for action, can play some role
in the speciﬁcation process. This process is triggered
by breakdowns in work, in the sense of Winograd and
Flores (1986). As a consequence of the occurrence or
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are always emerging. The generation and interpreta-
tion of these distinctions should be treated as an ac-
tivity based on conversations that can be designed and
facilited through the computer (Winograd, 1987). To
do so, a conversation framework is needed that com-
bines specialized as well as more general conversa-
tion patterns that can provide support for unantici-
pated breakdown-initiated conversations (Kensing and
Winograd, 1991). We call such a conversation, which
may be constructed out of a number of the abovemen-
tioned more or less structured conversations, a conver-
sation for speciﬁcation.
4.2. The transaction process model
Two key conversational roles are distinguised in LAP:
the speaker and the hearer. It is often a problem for
the hearer to classify the illocutionary force (i.e. the
rationale) of an utterance made by the speaker. It must
thusbemadeclearinanyconversationalstatewhich(ﬁ-
nite)setofconversationalactionsormovesarepossible
(Winograd and Flores, 1986; Sch¨ al, 1996). In addition
tothemodellingtechniquessuchasusedintheconver-
sation for action approach mentioned before, theory-
grounded conversation protocols are therefore needed
thatcanprescribetheallowedconversationalmovesfor
the participant whose turn it is to speak. One such pro-
tocol,aimedatmodellingthemutualagreementdimen-
sion of conversations, is Van Reijswoud’s Transaction
Process Model (TPM) (van Reijswoud, 1996).
TheTPM,itselfbasedonDietz’sDynamicEssential
Modeling of Organisations (DEMO) method (Dietz,
1994),isacommunicationmodelthatpresentsthepos-
sible conversational moves in a business communica-
tion process, thus providing a full understanding of the
activity coordinating nature of DEMO’s main idea, the
transactionconcept.Themodelisrepresentedasastate
transition diagram in which the states represent trans-
action states and the transitions are caused by transac-
tionacts.Theseactsaresubdividedintotwocategories:
communication acts and objective acts. A communica-
tion act is an utterance by a participant that causes
a transaction process transition. An objective act, the
purpose of the transaction, is the act that changes the
objective world. Objective acts do not need to be fur-
ther modelled, as the actual activities that change the
objective world are not part of the communication
process.
Whereas the state transition technique is generally
applied to modelling the behaviour of objects in the
object world (the world of “things”), in the TPM it
is used to represent the communication behaviour of
subjects in the intersubject world (the world of “com-
municating people”). Besides being able to model suc-
cessfulcommunicationprocesses,theTPMalsoallows
for the representation of discussion and discourse, as
proposed in Habermas’s theory of communicative ac-
tion (see White (1988) for a good summary of this
theory). The TPM therefore consists of three layers. In
the success-layer, a regular transaction process is de-
scribed.Thediscussionandfailure-layerallowsforthe
discussion of validity claims, such as to the sincerity
of the speaker. The discourse-layer models discourse
with the purpose of restoring background conditions,
by allowing for the questioning of assumptions. The
discussion-layer can only be entered after communica-
tion in the success-layer has taken place, whereas the
discourse-layer cannot be invoked before communica-
tion has occurred in the other two layers.
4.3. RENISYS: The speciﬁcation process model
AlthoughtheTPMformsthebasisfortheconversation
protocols needed in RENISYS, there are certain dif-
ferences in terminology and application. We therefore
use the term Speciﬁcation Process Model (SPM) for
the conversation model used in RENISYS. The main




‘objective action’, but a deﬁnition process. Communi-
cation acts and transaction states are renamed into the
more precise terms conversation acts and conversation
states. Other differences, notably the different inter-
pretation of validity claims are discussed in de Moor
(1999).
In the SPM, we want to formalize conversations as
little as possible, in order to provide ﬂexibility and not
to cognitively overburden users. In this way, we heed
the justiﬁed warnings of imposed conversational struc-
tureseasilybecomingtoorigidandconstrainingonhu-
man communication (Suchman, 1994). Thus, although
ausercanstartadiscussionto,say,questionthesincer-
ity of another user’s conversation act, the initiator does
not need to formally indicate why he does so. The rea-
sonforthisisthatRENISYSenforcesthelegitimacyof
conversations for speciﬁcation by only inviting partic-
ipants who are acceptable, as determined by the roles
theyplayandthecommunalnormsthatapply.Oncese-
lected, participants are free to discuss in any way they
like. This is a new application of the TPM: whereasLanguage/Action Meets Organisational Semiotics 263
Table 1. The conversation acts and deﬁnition process in a successful type creation process
Act Description Resulting state
CA1: I: Clegit[propose(directive)<created type def(edit),now>] Directed
CA2: X: Clegit[promise(commissive)<created type def(edit),now>] Committed
DP: X: DPlegit[deﬁne(execute)<created type def(edit),now>] Executed
CA3: X: Clegit[report completion(declarative)<created type def(edit),now>] Declared(Completion)
CA4: E: Clegit[declare success(declarative)<created type def(edit),now>] Declared(Success)
the latter is a model to analyze conversational moves,
RENISYS uses its SPM to select participants who are
to take part in them. Thus, we use the SPM in a pre-
scriptive, rather than a descriptive way.
To illustrate the use of the SPM, the conversation
acts of a successful speciﬁcation process to create an
‘edit’ workﬂow (type) deﬁnition are presented here,
similar to the examples given in van Reijswoud (1996,
p. 95). A complete overview of the conversation acts
makinguptheSPMisgivenindeMoor(1999).These-
quence of conversation acts (and the deﬁnition process
they embed) is shown in Table 1.
The meaning of the table is that the initiator can le-
gitimatelyproposetotheexecutortodeﬁneaneditorial
(type)deﬁnition(CA1).Theexecutorcanthenpromise
to do so, creating a commitment (CA2), etc.
5. Situating Conversations
for Speciﬁcation with Norms
One major criticism of the application of speech act
theory to systems development is that it is not able to
represent what people really do, as it provides models
that are too rigid and simplistic to capture the com-
plexities of actual work practices (Suchman, 1994;
Auram¨ aki and Lyytinen, 1996; Verharen, 1997).
Thus, in real social practice, the complex world be-
yondtherepresentationsmustsomehowbeconsidered.
In other words, it is not just important to produce
deﬁnitions, but also to understand the situatedness of
the conversations in which the deﬁnitions are pro-
duced, the way in which the deﬁnitions are repre-
sented and how they are understood by the people who
use them (Winograd, 1987; De Michelis and Grasso,
1994; Taylor, 1998). Thus, a fundamental problem has
not been addressed by the TPM (and, so far, by the
SPM): how to make the link between the speciﬁc ‘so-
cial/organisationalandworksituations’andtheconver-
sations for speciﬁcation? Reﬁning the research ques-
tion about who to involve in the change process of the
socio-technical system that we asked ourselves in the
beginning of this paper:
Who are to be the initiators, executors, and evalu-
ators of these conversations and what should be on
their agendas?
To this purpose, it is important that the context of
the conversation for speciﬁcation is taken into account
(De Michelis and Grasso, 1994). However, the idea of
contextinspeechacttheoryisstillonlyvaguelydeﬁned
anditisnotyetveryclearhowitistobeusedinsystems
development (Verharen, 1997). A major implication of
LAP is that context interpretation cannot be fully au-
tomated, but to a large extent remains to be done by
persons (Hanseth, 1991; Weigand and Dignum, 1997).
Selecting the right community members to take part in
the speciﬁcation process is thus key.
Section5.1explainstheconversationcontextmodel
used in RENISYS. Sections 5.2 and 5.3 discuss the
MEASUR approach to normative IS development and
how it was used to develop a normative framework for
RENISYS.
5.1. RENISYS: The conversation context model
Having deﬁned the LAP-elements of RENISYS, we
can deﬁne the meaning of context in our approach
(Fig. 3). It consists of two parts, the internal and exter-
nal conversation context.
Internal conversation context: the knowledge deﬁni-
tions which are semantically related to the knowl-
edge deﬁnition being changed.
External conversation context: the knowledge deﬁ-
nitions needed to select the users who can legiti-
mately be involved in a particular conversation for
speciﬁcation.
Our internal conversation context gives meaning to
the knowledge deﬁnition being changed, by situating
it in a web of semantically related deﬁnitions, that are











Fig. 3. The context of conversations for speciﬁcation.
TheexternalconversationcontextissimilartoTaylor’s
‘institutionalcontext’. Heseeseachspeechactasbeing
part of an indeﬁnite series of interactions. The sum of
past speech acts creates an institutional grounding for
currently acceptable actions. Current speech act-based
methods, such as DEMO, however, largely ignore this
role of the institutional context in an ongoing work
conversation (Taylor, 1998).
In order to model internal and external conversa-
tion contexts, different kinds of knowledge deﬁnition
categories are necessary. Earlier in this paper, we in-
troduced the four kinds of knowledge deﬁnitions that
are distinguished in RENISYS (de Moor and Jeusfeld,
2001):typedeﬁnitionsdeterminetheontologicalmean-
ing of concepts, while state deﬁnitions capture states-
of-affairs. Furthermore, there are two kinds of norms,
action norms and composition norms. Action norms
specifyacceptableoperationalbehaviour,e.g.anauthor
is permitted to submit a paper. Composition norms,o n
the other hand, specify acceptable change behaviour.
These meta-level norms are essential for ensuring the
legitimacy of changes to the socio-technical system.
To discuss the properties of these norms, we turn to
one of the most comprehensive methodological ap-
proaches for norm-guided systems development in or-
ganisational semiotics: the MEASUR methodology.
5.2. MEASUR: A norm-based
speciﬁcation approach
Ronald Stamper has initiated the MEASUR research




ﬁeld of semiotics, itself founded by Charles Peirce at
the end of the last century, provides the idea of the
sign as a primitive notion upon which more complex
concepts like information and communication can be
built. If this idea is applied to information systems de-
velopment, then modelling an information system can
be regarded as representing an organisation in which
people use signs for business purposes. Such a socio-
technicalperspectivethusconsiderstheorganisationas
a whole to be the information system.1
MEASURadoptsaradicalsubjectivistparadigm,in
which there is (1) no knowledge without a knower and
(2) no knowing without actions (by participants, ob-
servers, or receivers of reports). The most fundamental
concepts of the theory are affordances and norms. An
affordance is a universal invariant which constitutes
the repertoire of an agent’s behaviour. For example, a
user (agent) plus a web browser (environment) afford
surﬁng the Web. A norm is a social affordance, an af-
fordance which has been accepted by a community as
common ground. Norms provide the socially accept-
able boundaries of behaviour.
A key assumption underlying MEASUR is that an
informationsystemisasociallyconstructedsystemthat
to a large extent is informal. Rather than focusing on
abstract process speciﬁcations, it concentrates on the
speciﬁcation roles of individual agents, acting in the
‘information ﬁeld’ produced by the shared norms of a
socialgroup.Theinterplaybetweenthesenormsresults
inacertainresultant‘force’determiningtheacceptable
behaviour of particular actors in a speciﬁc community
(Stamper, 2000).
The requirements analysis part of the MEASUR
programme is formed by the Semantic Analysis and
Norm Analysis activities. Semantic Analysis ﬁrst de-
ﬁnes a problem in natural language, after which candi-
dateagentsandaffordancesareidentiﬁedandgrouped.
These steps are followed by the ontological charting,
in which all the groupings are stored in a general se-
mantic model. This permits the deﬁnition of power-
ful structural constraints on allowable ontological re-
lationships. Such ontological constraints deﬁne the
basic ‘possible’ world. The next stage, Norm Analy-
sis, then describes the deontic world, which comprises
the socially-determined repertoires of behaviour that
agents may adopt. The speciﬁcation language used in
these analyses is NORMA (Norms and Affordances),
which contains a large number of affordance types.
The norms are deﬁned as constraints on the realisa-
tions of the affordances, stating under what conditions
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Such norms specify the authorities, either responsible
agents or other norms, that govern the start and ﬁnish
of such elements.
The ontology charts and norms are stored in the
Semantic Temporal Database. This database contains
affordances, determiners, and particulars. Determiners
are invariants of quality and quantity that differentiate
one instance, a particular, from another. The database
can manage the temporal dynamics of the stored in-
formation using the database language LEGOL. Using
this language, one can formally specify norms so that
they can be used as database constraints, or to trigger
actions.
5.2.1. Ontologies and norms in MEASUR. The on-
tologies that Semantic Analysis produces, assume that
the world that the particular agent knows of comprises
only those actions he can perform in his environment.
An ontological dependency occurs when one affor-
dance is only possible while another affordance exists.
Agentsthemselvesarealsoaffordances,butofaspecial
kind, namely those affordances which are able to act
responsibly.
An example of an affordance would be:
(author draft) revisedraft
which means that revising a draft is ontologically de-
pendent upon there being an author as well as a draft.
Norms provide guidance for actions. They can be
seen as collective affordances of the complex agent
at the social level, thus representing behavioural op-
tions that are socially determined (Liu, 1993; Stamper,
1994).InMEASUR,normshaveawiderangeofmean-
ings. In their most generic interpretation they have the
following format:
<condition> → <consequent>
Here, the condition is some perception of the situ-
ation, and the consequent some effect that is to occur,
for instance, that an action should be taken by an actor.
Twoexamplesofsuchnormsarethefollowing(Liu,
1993, p. 54):
1. author(paper#selected) → eligibi-
lity#priority#1




The ﬁrst norm says that an author of a selected pa-
per is assigned with ﬁrst priority. The second norm
is a ‘trigger norm for actions’, which says that half a
year before the conference the name of any author of
a selected paper who has not been invited needs to be
printed.
A more detailed norm schema is the following
(Stamper, 1992):
if <condition> then <some agent> is permit-
ted/forbidden/obliged to do <action>
In this schema it is clearer that the norm attaches
some deontic status to an agent-action pair. It is this
deﬁnitionofnormsthatismostrelevanttothepurposes
of RENISYS.
5.2.2. Norm classiﬁcations. In MEASUR, various
norm classiﬁcations are used.
One distinction is between perceptual, cognitive,
evaluative, and behavioural norms. Perceptual norms
deﬁne ways in which people can see the world, allow-
ing them to meaningfully communicate about situa-
tionsandeventsintheworld.Cognitivenormsarestan-
dardised beliefs and knowledge possessed by a group
that foster knowledge sharing. Evaluative norms pro-
vide criteria for the assessment of people’s behaviour.
Behavioural norms govern people to behave in an ap-
propriate manner in a given cultural setting.
A second classiﬁcation of norms is on the formality
dimension.Informalnormsdonothaveaformalrepre-
sentation, whereas formal norms have been ofﬁcially
documented.
Thirdly, a distinction is made between explicit and
implicit norms. An explicit norm is a norm that has
beencommunicatedandagreedupon,possiblyvocally,
whereas an implicit norm is a convention which has
never been discussed, but to which the members of a
community adhere.
5.2.3. AnanalysisofMEASUR. Amajorstrengthof
MEASUR is its capability to deﬁne complex domain
ontologies and norm bases. It facilitates the resolution
ofambiguitiesinconceptsthatariseduringtheiruseby
putting them into a context of concepts that are under-
stood by the users. Another important feature is that
informal norms are recognized to play an important
role. Rather than attempting to make them all explicit,
whichisapracticalandphilosophicalimpossibility,the
speciﬁcationmethodattemptstolinktoinformalnorms266 de Moor
by identifying the particular human agents responsible
for their application as members of the relevant social
group (Stamper, 1992). Such agents can then scan the
information ﬁeld for relevant information outside the
scope of the computer system. Especially in CSCW
systems, as compared to administrative systems, there
isahighproportionofsuchimplicityetessentialnorms
(Stamper, 1994).
On the other hand, the method also has its draw-
backs with respect to the facilitation of the legitimate
user-driven speciﬁcation process. One of the basic as-
sumptions made by RENISYS, shared by MEASUR,
is that users themselves deﬁne their own problems, in
their own terminology. However, a major drawback of
Semantic Analysis is that it does not provide explicit
guidance regarding what is to be modelled in case of
a breakdown. This method in practice still requires the
involvement of an external analyst who controls the
modelling process, as it assumes many complex ana-
lyticalskillstobepresent.InRENISYStheseskillsare
to a large extent provided by the method (1) selecting
the group of users relevant to a particular speciﬁcation
problemand(2)presentingthemwiththemostrelevant
context knowledge.
Another issue is that MEASUR does not make an
explicit distinction between norms that regulate oper-
ational and speciﬁcation behaviour, which RENISYS
does. This makes it difﬁcult to express speciﬁcation
problems. This limitation is exacerbated when norms
of different levels of generality and categories apply
simultaneously, as their completeness and consistency
cannot be guaranteed in MEASUR. Even more com-
plexity is introduced if the meta-norms that guide the
speciﬁcation process themselves are also subject to
change, as is the case in real-work network evolution.
Furthermore, explicit procedures for users to discuss
and resolve speciﬁcation conﬂicts are not available.
Summarizing, from MEASUR the following ele-
ments are adopted in RENISYS:
 The distinction between ontological and normative
knowledge. Ontologies can be used to deﬁne the
properties of concepts in both the real-world and
the information system that represents them (Wand
et al., 1995). Ontological deﬁnitions of speciﬁcation
process entities are required before norms related to
these entities can be deﬁned. They thus form con-
straints on the possible norms. To illustrate, by ask-
ing “what is the editorial process?”, one is interested
in ontological properties of this process, by asking
“who may execute the editorial process?” the focus
shifts to the normative aspects of this process entity.
 Thedeonticeffectclassiﬁcationofnorms.According
to this classiﬁcation, norms are either permissions,
obligations,o rprohibitions. Since we are mainly in-
terested in collaboration in professional communi-
ties,obligationsaredirectedtoparticularpersonsand
will therefore be referred to as responsibilities.
 The recognition of informal norms. The speciﬁca-
tion of many norms does not have to be worked out
in every detail. Often, it sufﬁces, or it is even the
only feasible thing to do, to identify which actors
are to interpret a particular work situation, instead of
exhaustively deﬁning the norms.
The ontological and normative approach developed
in RENISYS differs from MEASUR in several im-
portant respects as well. RENISYS does not support
the complete traditional information system develop-
ment process that MEASUR does. Instead, we adopt,
simplify, and extend some of its core ideas, notably
on ontologies and norms, that are useful for our par-
ticular purpose of legitimate user-driven speciﬁcation.
RENISYS contains:
 Anextraclassiﬁcationofnormsaccordingtothepro-
cess level of work-related communication. On the
one hand there are the norms that guide the opera-
tionalworkprocessesofnetworkparticipants,called
action norms. The second category of norms, called
composition norms, are norms that guide the conver-
sations in which network participants produce the
speciﬁcations of their information system and its
context.
 A different subdivision of what is ontological and
normativeknowledge.InMEASUR,ontologiesonly
contain physical dependencies between entities,
whereas norms regulate the conditions under which
such entities can come into being and removed. So-
called ‘detailed norms’ can also trigger actions fully
automatically, which is necessary for the represen-
tation of implementation details. In RENISYS, the
ontologies contain deﬁnitions of the properties of
actor, object, and process entities, including of the
events that automatically trigger actions in work-
ﬂows. RENISYS ontologies thus describe the en-
titities that play a role in its norms, and also com-
prise, for instance, the MEASUR perception norms.
The RENISYS norms, however, are more speciﬁc,
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between work and speciﬁcation processes, whereas
MEASUR offers a wide range of norm categories
that are less relevant for this purpose. For instance,
a RENISYS action norm can express that some ac-
tor is permitted to evaluate the results of a particular
workﬂow process. Additionally, a MEASUR evalu-
ativenormcouldbeusedtoindicatehowexactlythis
evaluation process is to be performed. Such distinc-
tions, however, are too detailed for the purposes of
RENISYS, as we are mainly interested in the speci-
ﬁcation of responsibilities, and not of detailed oper-
ational procedures.
 Different formal representations of ontological and
normative knowledge. The MEASUR knowledge
representation format is optimized for its Seman-
tic Temporal Database. The RENISYS knowledge
format is tailored to regulating speciﬁcation conver-
sations. Its format is simpler, as norms always apply
in the here-and-now, whereas MEASUR allows for
complex temporal constraints to be represented.
 RENISYS represents ontological concepts in a type
hierarchy. This allows for generalizations and spe-
cializations of speciﬁcation knowledge, making it
easier to apply existing norms to new and changed
deﬁnitions.
5.3. The role of norms in RENISYS
In our approach, we use ontological deﬁnitions to en-
sure the meaningfulness, and normative deﬁnitions to
guarantee the acceptability of speciﬁcation changes.
Ontological deﬁnitions are represented in the form
of type deﬁnitions. These deﬁnitions indicate the prop-
erties of the concept and its place of in the concept
type hierarchy. For instance: “an editorial process is a
typeofworkﬂow(supertype)inwhichajournalissueis
produced(property)”.Statedeﬁnitionsinstantiatethese
type deﬁnitions, e.g. “John is an (instance of) editor”.
Repeating the key deﬁnitions of action and composi-
tion norms:
Fig. 4. Von Wright’s list of norm components (Liu, 1993).
action norm: a norm that describes the acceptable op-
erational behaviour of some actor.
compositionnorm:anormthatdescribestheacceptable
speciﬁcation behaviour of some actor.
For the structure of the action and composition
norms,VonWright’slistofnormcomponentshasbeen
evaluated (this list, also used in MEASUR, is given in
Fig. 4, with slightly adapted deﬁnitions).
From these components, the character, content and
subject need to be included in each norm speciﬁcation.
Thecharacteristhedeonticeffect(permission,respon-
sibility, or prohibition) of the norm. The content is an
actionorcompositioninactionnormsandcomposition
norms, respectively. An action is some control process
(i.e. an initiation, execution, or evaluation) applied to
a workﬂow, a composition is a control process applied
to a speciﬁcation process (for example, the creation of
a type deﬁnition). As Von Wright’s subject in fact is
the (generic) actor in RENISYS, it will from here on
be referred to in that way.
The condition does not need to be represented ex-
plicitly. The norm applies if the user intending or
expected to be performing an action or composition
matches with the actor-part of the norm, and the in-
tendedorexpectedactionorcompositionmatcheswith
the action or composition represented in the norm.
The authority capable of creating or changing the
norm is given by the scope of the composition norms
that apply to the deﬁned norm (which together deter-
mine who can change it), and therefore does not need
tobeincludedinthenormbeinginvoked.Theoccasion
can also be left out, as all norms always apply to the
whole network in the present time.
The basic structure of the RENISYS norms is as
follows:
 action norm: deontic effect—actor—control
process—workﬂow
 composition norm: deontic effect—actor—control
process—speciﬁcation process268 de Moor
Fig. 5. Examples of RENISYS norm categories.
Therearethreetypesofspeciﬁcationprocesses:cre-
ations, modiﬁcations, and terminations of knowledge
deﬁnitions. As each combination of speciﬁcation pro-
cess and knowledge deﬁnition category requires a dif-
ferently supported deﬁnition process in which the ac-
tual changes are made, there are twelve deﬁnition pro-
cesses, one to ‘create action norms’, another one to
‘modify state deﬁnitions’, etc.
A formal representation and treatment of these




of each norm category (classiﬁed by the deontic effect
and process level dimensions) is given in Fig. 5.
6. RENISYS: Supporting Situated
Conversations for Speciﬁcation
We have now described the two main components of
our framework for a context-based legitimate user-
driven speciﬁcation process: a speciﬁcation process
modelandanormativecontextmodelwhichcanbeused
tosituateconversationsforspeciﬁcations.However,we
have not yet explicitly integrated the two components
into a complete framework for handling breakdowns.
This model is outlined in Fig. 6. In this section, we
brieﬂyoutlinethemethod,andillustrateitsusewithan
example.
6.1. An outline of RENISYS
The speciﬁcation process starts with an individual user
becoming aware of a breakdown. Presented with the
existing knowledge deﬁnitions that are related to this
breakdown, the user formulates the breakdown by
identifyingthosedeﬁnitionsthatneedtobechanged.In
a group conversation for speciﬁcation, the breakdown
isresolvedbylegitimatelychangingeachoftheseprob-




























Fig. 6. The situated conversation for speciﬁcation model.
problematic knowledge deﬁnition is changed, is called
the active speciﬁcation process. For each composition
of the active speciﬁcation process, sets of applicable
composition norms are calculated. A composition here
is either the initiation, execution, or evaluation of the
active speciﬁcation process.
In de Moor (1999), the algorithms to do the com-
plex conceptual graph calculations required to deter-
mine the applicable norm sets, are presented, involv-
ing generalization hierarchies of norm graphs. Here, it
sufﬁces to say that for each user and composition of
the active speciﬁcation process, a separate applicable
normsetiscalculated.Thenormsinthesesetspossibly
have conﬂicting deontic effects, e.g. one saying that it
is forbidden, another one that it is permitted for user
John to execute the creation of a new review workﬂow
(type) deﬁnition. In order to decide on which deontic
effect applies, a norm conﬂict resolution mechanism is
thereforealsoneeded.Oursusesavariationofstandard





speciﬁcation process in which the problematic knowl-
edge deﬁnition is to be changed. For instance, in the
example, the resultant deontic effect would be that it
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Once the resultant deontic effects for all norms sets
havebeencalculated,thetotalsetsofinitiatorsI,execu-
torsX,andevaluatorsEforthecurrentconversationfor
speciﬁcation are known. For instance, John and Mary
may be permitted to initiate the conversation, John is
forbidden to execute it, while Mary and Jane are re-
quiredtodoso,etc.Usingvarioustechniquestosupport
conversational moves in the spirit of Van Reijswoud’s
TPM, which are explained in detail in de Moor (1999),
a rational discoursive speciﬁcation process for the se-
lectedusersintheirprescribedconversationalrolescan
now be enabled. In RENISYS, this is done by inviting
selected users to log on to a web page that represents
the particular conversation state in which the change
process has arrived.
6.2. Using RENISYS: A typical example
A detailed analysis of the functionality of RENISYS
does not ﬁt within the scope of this paper and has been
done elsewhere, as mentioned. Instead, we give an ex-
ample of how the tool implementing RENISYS can
be used. At the moment, only a prototype Web server
is operational. Our intention is to expand the proto-
type into a robust, fully functional version that can be
used to support realistic evolutionary processes. How-
ever, the plausibility of the method has already been
demonstrated by successfully analyzing evolutionary
problems and suggesting solutions in real cases of vir-
tualprofessionalcommunities.Casesanalyzedinclude
an electronic law journal, a global research network,
and an electronic healthcare network (de Moor, 1999;
de Moor and Jeusfeld, 2001; de Moor and Peterson,
2001).
6.2.1. Example: Deﬁning a review process. A tem-
porary research network has been formed to handle the
publication of the proceedings of a prestigious confer-
ence. All the activities are to be done on-line. John,
the conference coordinator, thinks it is essential that a
review process is deﬁned.
 To start the change process, John accesses the Prob-
lem Awareness-page of the RENISYS web server.
When prompted, he indicates that his problem is re-
lated to the workﬂows of the community. On the
Problem Formulation-page, he is presented with a
listofthecurrentlydeﬁnedworkﬂows.Asnoreview-
workﬂow has been deﬁned yet, he indicates that a
new workﬂow deﬁnition needs to be created.I na
text-ﬁeld, John informally describes why he thinks
this workﬂow should be created by the community.
 The active speciﬁcation process required to handle
this problematic knowledge deﬁnition is a creation
processofaworkﬂow-typedeﬁnition.RENISYScal-
culates the applicable norm sets, their resultant de-
ontic effects, and the legitimate sets of initiators,
executors, and evaluators (I,X,E) of this particular
speciﬁcation process.
 Once the persons who are to play the conversational
roles have been calculated, RENISYS sends an e-
mail to all initiators of this process. The e-mail con-
tains the following information: the problem owner
(John), the requested change process (creation of the
reviewworkﬂowtype),therationale(John’sfreetext
message), the people to which this e-mail was sent
(the other initiators), and the request to access the
RENISYS Problem Resolution-page. On this page,
the initiators have to indicate whether the change re-
quest should be honoured. In the current implemen-
tation it is sufﬁcient if one of the initiators does so.
Alternatively, a requirement could be built in that all
initiators have to agree.
 Upon acknowledgment that the request is okay,
RENISYSsendsasimilare-mailtoalltheexecutors.
Thesemeetfacetoface,discussbye-mailandphone,
and ﬁnally agree on the requested knowledge deﬁ-
nition change. Part of the new knowledge deﬁnition
that the group proposes, is that any submitted paper
should be reviewed. Once completed, RENISYS in-
vites the evaluators to see if the proposed deﬁnition
changes are acceptable.
 John is one of the evaluators. Having some experi-
ence with publication editing, he thinks that it would
be a mistake to have all submitted papers reviewed.
In his opinion, there should ﬁrst be a pre-selection
process to determine whether a submitted paper ﬁts
within the scope of the conference. Via the discus-
sion facilities of the speciﬁcation tool, he therefore270 de Moor
criticizes the proposed deﬁnition of the paper review
process. In a short free text-message, he explains his
doubts. The group of executors discusses his com-
ments informally, and one of its members subse-
quently replies to John’s statement. The groups says
that it understands his concern, but that it wants
to prevent editors from discarding potentially good
papers, so they have decided not to include a pre-
selection process. John sees their point, and, on be-
half of all evaluators, approves of the review deﬁni-
tion, making it legitimate.
 However, Mary, an experienced conference editor
(conference editors are currently not in the paper
review-deﬁnitiongroupofexecutors),stillthinksthat
reviewing all submissions is not a good idea. Since
thedeﬁnitionhasalreadybeenapproved,shedecides
to start a discourse (which any community member
can always do). In it, she challenges the set of com-
position norms by which this group of executors of
workﬂow type deﬁnition creation process has been
selected. In this discourse process, she argues that it
is not fair that conference editors are not included
in these workﬂow change processes that affect their
work so much.
 As Mary got quite positive responses from the dis-
course, she therefore requests that a new composi-
tion norm is deﬁned that allow conference editors
to take part in any workﬂow type change process.2
RENISYS again invites this relevant user group to
take part in the required conversation for speciﬁca-
tion. This group agrees, and creates the requested
composition norm deﬁnition. From now on, the
group of review process speciﬁers also includes the
conference editors.
 Inthisre-organisedgroup,Marylaunchesanewcon-
versation for speciﬁcation, this time to modify the
current review process deﬁnitions. Now part of the
relevantusergroup,theconferenceeditorsareableto
convincinglypresenttheirpointsofviewtotheother
executors. The whole group agrees that a paper pre-
selection process is indeed needed, and it modiﬁes
the review process type deﬁnition accordingly. Sub-
sequently, it requests the creation of a new workﬂow
type: the paper pre-selection process, and so on.
The example has illustrated how RENISYS can be
usedtofacilitateandimprovethedynamicsofcommu-
nityinformationsystemsevolution.Byprovidingstruc-
tured conversational facilities and selecting the users
most relevant to a particular change request, change
processestothecommunityanditsinformationsystem
become more focused and manageable. By providing
a mechanism to efﬁciently spawn new conversations
for speciﬁcation from existing ones, it becomes eas-
ier for community members to identify the true causes
of the breakdowns in their work. In all, RENISYS
should lead to more community learning and construc-
tion, instead of mere technical information systems
development.
7. Conclusion
In today’s networked world, ever more virtual profes-
sional communities emerge in which people collabo-
rate to do business, research, and so on. These commu-
nitiesformcomplexsocio-technicalsystems,whichare
pronetoconsiderablechange.Changeinthesesystems
should take place in the form of legitimate user-driven




mation systems development methods such as work-
ﬂow modelling methods are no longer adequate, as
they focus on representation instead of interpretation
of the socio-technical system. Therefore, new systems
development methods grounded in the neo-humanist
paradigm are needed. These methods allow for differ-
ent subjectivist and conﬂicting views to be reconciled.
Two branches of information science grounded in this
paradigm are the language/action perspective (LAP)
and organisational semiotics (OS).
Although speciﬁcation methods based on either of
these lines of thought have much to offer in realiz-
ing the neo-humanist ideals, they can achieve even
moreincombination.Inthispaper,weshowedhowthe
RENISYSmethod,whichsupportsthelegitimateuser-
driven speciﬁcation process, has roots in both ﬁelds.
It combines the conversational Transaction Process
ModelfromtheLAP-basedDEMO,withthenormative
basisprovidedbyOS-representativeMEASUR.Inthis
way, situated conversations for speciﬁcation are possi-
blethathelptoensurethelegitimacyofsocio-technical
system evolution in virtual professional communities.
One important contribution of this work is thus that we
have built a bridge between LAP and OS, ﬁelds that
complement and need eachother.
We do not claim to have found the ultimate ap-
proach, as legitimate user-driven speciﬁcation is onlyLanguage/Action Meets Organisational Semiotics 271
one way to ﬁll in the neo-humanist paradigm, and
RENISYS only one method to support this process.
However, our method provides an opportunity to op-
erationalize the neo-humanist paradigm. By using the
method in further case analysis, and especially by im-
plementingtheapproachinrobust,widelyusablespec-
iﬁcationtools,neo-humanistclaimscanbetested,lead-
ing to further theory validation and construction.
TheRENISYSmethodandtoolprovideinstruments
to facilitate research into the evolution of virtual com-
munities, so important in this rapidly changing and in-
tegrating world. By continuing to develop RENISYS,
we hope to make a contribution to a world in which
information systems, instead of being artiﬁcial con-
structs impeding social change, are catalysts for viable
community evolution.
Notes
1. Note that we do not completely agree with the view that the or-
ganisation is the information system (Stamper, 2000). We admit
that the organisational requirements should predominate, but we
still see a need for a separate technological domain of analy-
sis. In this way, mismatches between requirement speciﬁcations
and enabling technological implementations can be more clearly
identiﬁed.
2. Note that composition norms themselves are within the scope of
other composition norms, thus permitting legitimate changes to




shop on Communication Modelling, the Language/Action Per-
spective (LAP’96), July 1–2, 1996: Oisterwijk, The Netherlands,
1996:1–12.
BrooksFP.TheMythicalMan-Month:EssaysonSoftwareEngineer-
ing. Reading, MA: Addison-Wesley, anniversary edition, 1995.
De Michelis G, Grasso MA. Situating conversations within the
language/action perspective: The Milan Conversation Model.
In: Furuta R, Neuwirth C, eds. CSCW ’94, ACM, 1994:89–
100.
de Moor A. Empowering communities: A method for the legitimate
user-driven speciﬁcation of network information systems. Ph.D.
thesis, Tilburg University, The Netherlands, 1999.
de Moor A, Jeusfeld MA. Making workﬂow change acceptable.
Requirements Engineering 2001;6(2):75–96.
deMoorA,PetersonR.Facilitatingtheevolutionofelectronichealth-
care networks: Framing the changing socio-technical system. In-
ternational Journal of Healthcare Technology and Management
2001;3(5/6):366–385.
DietzJLG.Modellingbusinessprocessesforthepurposeofredesign.
In: Business Process Re-Engineering: Information Systems Op-
portunities. Amsterdam: North-Holland, 1994:233–242.
Engelbart D. Toward high-performance organizations: A strategic
role for group-ware. Technical report, Bootstrap Institute, 1992.




texts. In: Stamper et al. eds. Collaborative Work, Social Commu-
nications and Information Systems, IFIP, 1991:133–156.
HirschheimR,KleinHK.Realizingemancipatoryprinciplesininfor-
mationsystemsdevelopment:ThecaseforETHICS.Management
Information Systems Quarterly 1994;18(1):83–109.
Hirschheim R, Klein H, Lyytinen K. Information Systems Develop-
ment and Data Modeling—Conceptual and Philosophical Foun-
dations. Cambridge, UK: Cambridge University Press, 1995.
Hollingshead AB, McGrath JE. Computer-assisted groups: A criti-
cal review of the empirical research. In: Team Effectiveness and
Decision Making in Organizations. San Francisco: Jossey-Bass,
1995:46–78.
Kensing F, Winograd T. The language/action approach to design of
computer-support for cooperative work: A preliminary study in
work mapping. In: Stamper et al. eds. Collaborative Work, Social
Communications and Information Systems, IFIP, 1991:311–331.
KhoshaﬁanS,BuckiewiczM.IntroductiontoGroupware,Workﬂow,
and Workgroup Computing. New York: John Wiley & Sons, 1995.
Koh I, Heng M. Users and designers as partners—Design method
and tools for user participation and designer accountability within
the design process. Information Systems Journal 1996;6:283–
300.
Liu K. Semiotics applied to information systems development. Ph.D.
thesis, University of Twente, 1993.
Medina-Mora R, Winograd T, Flores R, Flores F. The ActionWork-
ﬂow approach to workﬂow management technology. The Infor-
mation Society 1993;9(4):391–404.
Nonaka I, Reinmoeller P, Senoo D. The ‘ART’ of knowledge: Sys-




opment. In: Proc. of the 8th European Conference on Information
Systems, Vienna, 2000:1253–1260.
Sch¨ al T. Workﬂow Management Systems for Process Organizations.
Berlin: Springer Verlag, 1996.
Scheer A-W. ARIS. In: Bernus P, Mertins K, Schmidt G, eds. Hand-
book on Architectures of Information Systems. Berlin: Springer-
Verlag, 1998:541–565.
Searle JR. Speech Acts—An Essay in the Philosophy of Language.
Cambridge, UK: Cambridge University Press, 1969.
Stamper R. Language and computing in organised behaviour. In:
van de Riet RP, Meersman RA, eds. Linguistic Instruments in
KnowledgeEngineering.Amsterdam:ElsevierSciencePublishers
B.V., 1992:143–163.
Stamper R. Social norms in requirements analysis—An outline of
MEASUR. In: Requirements Engineering: Technical and Social
Aspects. Academic Press, 1994:107–139.
Stamper R. Signs, information, norms, and systems. In: Holmqvist
B, Andersen PB, eds. Signs at Work. Berlin: De Gruyter, 1996.272 de Moor
StamperR.Newdirectionsforsystemsanalysisanddesign.In:Filipe
J, ed. Enterprise Information Systems. Boston: Kluwer Academic
Publishers, 2000:14–39.
Stamper R. Extending LAP and focusing OS. In Liu K, ed. IFIP
WG8.1WorkingConference—OrganizationalSemiotics:Evolving
a Science of Information Systems, July 23–25, 2001, Montreal.
Stamper RK, Kerola P, Lee R, Lytinen K, eds. Collaborative
Work, Social Communications and Information Systems. IFIP,
1991.
Suchman L. Do categories have politics? The language/action per-
spective reconsidered. Computer Supported Cooperative Work
1994;3(2):177–190.
Talbott S. The Future Does Not Compute: Transcending the Ma-
chines in Our Midst.O ’Reilly & Associates, 1995.
Taylor JR. The limits of rationality in communication modeling: A
socio-semiotic reinterpretation of the concept of ‘speech act’. In:
Proceedings of the Third International Workshop on Communica-
tion Modelling, the Language/Action Perspective (LAP’98), June
25–26, 1998, Steningevik, Sweden, 1998:35–46.
van Reijswoud V. The structure of business communication: Theory,
model and application. Ph.D. thesis, Delft University, 1996.
Verharen E. A language-action perspective on the design of
cooperative information agents. Ph.D. thesis, Infolab, Tilburg
University, 1997.
Wand Y, Monarchi DE, Parsons J, Woo CC. Theoretical foundations
for conceptual modelling in information systems development.
Decision Support Systems 1995;15(4):285–304.
Weigand H, Dignum F. Formalization and rationalization of
communication. In: Proceedings of the Second Interna-
tional Workshop on Communication Modelling, the Language/
Action Perspective (LAP’97), Veldhoven, June 9–10, 1997, The
Netherlands, 1997:71–86.
White SK. The Recent Work of J¨ urgen Habermas: Reason, Justice,
and Modernity. Cambridge, UK: Cambridge University Press,
1988.
Winograd T. A language/action perspective on the design of coop-
erative work, report no. CSLI-87-98. Technical report, Center for
theStudyofLanguageandInformation,StanfordUniversity,May
1987.
Winograd T, Flores F. Understanding Computers and Cognition—A
NewFoundationforDesign.AblexPublishingCorporation,1986.
Aldo de Moor is an assistant professor at the De-
partment of Information Systems and Management of
Tilburg University. He holds a Ph.D. in Information
Management and has been a visiting researcher at,
among other institutions, the University of Guelph,
Canada, and the University of Technology, Sydney.
His research interests include the evolution of virtual
communities,communicativeactiontheories,userpar-
ticipation in systems development, normative system
speciﬁcation methods, and the impact of information
and communication technologies on society. Projects
in which he has participated include the development
of an electronic journal, a business negotiation support
system, and various virtual community and network
development projects.